Extracellular calcium dependence of the neurotensin-induced relaxation of intestinal smooth muscles: studies with calcium channel blockers and BAY K-8644.
To investigate whether the neurotensin-induced relaxation of the rat duodenum and ileum is dependent on the external concentration of calcium, the effect of the neuropeptide was studied in isolated intestinal segments superfused with Tyrode solution containing no calcium, 1 or 2.5 mM Ca2+. The neurotensin-induced intestinal relaxation was reduced when the extracellular calcium concentration was lowered. In addition, the inhibitory effect of neurotensin was cancelled when the tissues were incubated in the presence of diltiazem, methoxyverapamil or nifedipine. BAY K-8644, a structural analog of nifedipine that functions as an agonist of the calcium channel, potentiated the neurotensin-induced smooth muscle relaxation. The facilitatory effect of BAY K-8644 was antagonized by nifedipine, indicating competition between the 2 dihydropyridines. Apamin, the K+ channel blocker, antagonized the neurotensin-induced visceral relaxation, displacing the concentration-response curve of the peptide to the right. Furthermore, apamin also blocked the effect of neurotensin when the neuropeptide was assayed in the presence of BAY K-8644. It is concluded that the smooth muscle relaxation induced by neurotensin is dependent on external calcium, suggesting that the activation of the neuropeptide receptor causes an influx of calcium which leads to the opening of K+ channels before smooth muscle relaxation is triggered.